Bovine oocytes from early antral follicles grow to meiotic competence in vitro: effect of FSH and hypoxanthine.
A large number of oocytes are contained in the mammalian ovary. A very small number of these oocytes grow to the final size, mature, and are ovulated. In the ovary there are more early antral follicles than late antral or preovulatory follicles, offering a large pool of oocytes for IVM and IVF if appropriate culture conditions could be devised. In the present study, early antral follicles containing oocytes 90 to 99 microm in diameter were isolated from bovine ovaries. Cumulus-oocyte complexes (COC) with pieces of parietal granulosa (COCG) were then dissected from the follicles. The COCGs were embedded in collagen gels and cultured in Medium 199 with 10% fetal calf serum (FCS) for 8 d. In Experiment 1, the effect of hypoxanthine and FSH on the growth of bovine oocytes was examined. When hypoxanthine (2 and 4 mM) and FSH (10 ng/ml) were added to the culture medium, the number of granulosa cell-enclosed oocytes increased significantly (P < 0.05). All of the oocytes surrounded by granulosa cells showed a normal morphology and were at the germinal vesicle stage, while 75 to 94% of the denuded oocytes were degenerated and had resumed meiosis. The mean diameter of the oocytes showing normal morphology was significantly higher than that measured before culture (P < 0.05). In Experiment 2, the maturational competence of in vitro-grown bovine oocytes was examined. Oocytes which were 90 to 99 microm in diameter before culture did not have meiotic competence. After being in a growth culture of 4 mM hypoxanthine- and 10 ng/ml FSH-supplemented medium for 7 or 11 d, granulosa cell-enclosed oocytes were recovered from the COCGs. No significant difference (P < 0.05) in the diameters of the oocytes was observed between 7 and 11 d of culture (7 d: 107.5 +/- 6.1 microm, n = 30; 11 d: 108.0 +/- 5.3 microm, n = 35). After a subsequent 24 h in a maturation free of hypoxanthine and FSH medium, only 17% of the oocytes cultured for 7 d underwent germinal vesicle breakdown. On the other hand, 89% of the oocytes cultured for 11 d underwent germinal vesicle breakdown, and 11% of the oocytes emitted the first polar body and reached metaphase II. These results demonstrate for the first time that bovine oocytes harvested from early antral follicles can grow, and acquire meiotic competence in vitro.